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by the wavelength differences for 1s41 - 21 '41 lines with two
atomic data. The line intensity ratio Ie (ls2s ISO - 2s2p IPI)
I h does not depend on temperature and density and should
be constant for any condition [5]. This intensity ratio can be
used to determine the background level. We derived the
background level considering the intensity ratio of Ie I IJ •
However as seen in Fig.1, the theoretical intensity of line c is
always smaller than the observed intensity. It is suspected
there is a blend line near line c. The ion temperature for
Gaussian profile is assumed to be Tj = 200eV for theoretical
spectra. This value is derived from the line width of J and c.
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Figure 1. The observed (Bold line) and theoretical spectra
(Thin line). Solid, dashed, dot-dashed lines are the sum of all
the satellite lines 1snl- 2!'nl (n = 2, 3, 4, and 5), Ly a lines,
and the sum of satellite lines and Lya. (a) with atomic data
by MZ. (b) with atomic data by MBL. Instrumental width
and ion temperature are 0.5mA and 200eY.
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§ 5. X-Ray Spectral Diagnostics for Satellite
Lines of H-like Mg Ions Measured by
High Resolution Spectrometer
X-ray spectral diagnostics used satellite lines through
autoionizing states have been applied to the H-like Mg
spectra produced laser-produced plasma. The evaluated
atomic data on autoionizing states are used.
X-ray line spectra with high spectral resolution (AI -
5000) were measured at the nhelix-laser facility at GSI-
Darmstadt[1,2]. The laser is 100J Nd-Glass Laser A =
1.046""m, with a pulse width of 16ns, energy of 17J, are
irradiated onto massive Mg target at normal incidence.
Generated X-ray at the target has been observed with
spherically bent mica crystals in the second order of
refraction providing simultaneous spatial and spectral
resolution. Focal spot of the spectrometer is 500""m and
special resolution is 14""m. In this report, we analyze this
data. We did the identification of the measured satellite lines
using ref. [3,4]
The intensity ratio If (1s3d ID2 - 2p3d IF3) I h (1s2p IPI
- 2p2 ID2) has a strong temperature dependence and I d (1s2p
3P2 - 2p23P2) I h has density dependence as shown in ref[5].
We used mainly these two intensity ratios to derive the
electron temperature and density. We used two kinds of
atomic data ofMZ[3,4] and MBL[6] for our spectral analysis
and compared the derived plasma parameters. The satellite
line intensities are calculated by our collisionsai-radiative
model including dielectronic states. Ionization equilibrium is
assumed in our analysis. Line profile adopted Voigt profile.
Theoretical spectra using the atomic data by MZ and
MBL are shown by dotted lines in Figures l(a) and (b),
respectively. In MZ case, the electron density Ne is obtained
approximately 5 x 102ocm-3. IfNe < 5 x 102ocm-3, intensity of
line d is too weak, while intensity of lines a and b are too
weak for Ne > 5 x 102ocm-3. The temperature Te = 200eV is
derived from the intensity ratio If I h with MZ atomic data.
This temperature corresponds to the high temperature limit
to fit the wavelength range near the foot of Lyman a. When
we use the atomic data by MBL, the derived temperature Te
= 230eV which is higher than that by MZ because of the
difference of atomic data for the f line. Two broad peaks near
8.43 - 8.44A and 8.44 - 8.46A, consist with many number
of week satellite lines not only from 213!' but also 214!' and
215!'. They are in good agreement with the measured spectra
in the case of MZ. In shorter wavelength side of Lyman a
the calculated spectrum exceeds the measured spectrum as
seen in Fig.I. This excess comes from mainly ls4f - 2p4f
lines that are much stronger by MZ than MBL. Theoretical
spectral feature near Lyman a foot with MBL atomic data
agrees with the measured spectra better than that by MZ.
Although the satellite lines in 8.44 - 8.46A are in good
agreement, the theoretical spectra in 8.43 - 8.44A is too
small in the case of MBL. This difference might be caused
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